UNCLASSIFIED 


AD  NUMBER 

AD860415 

NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  SEP  1969. 
Other  requests  shall  be  referred  to 
Department  of  the  Army,  Fort  Detrick, 
Attn:  Technical  Releases  Branch/TID, 
Frederick,  MD.  21701. 

AUTHORITY 

Biological  Defense  Research  Labs  ltr  dtd 
29  Sep  1971 


THIS  PAGE  IS  UNCLASSIFIED 


ID  860415 


TECHNICAL  MANUSCRIPT  S5S 


A  PLAQUE  ASSAY  FOR  COXIELLA  BURNETII 


Joseph  E.  McDade 
Peter  J.  Gerone 


B  ' 

SEPTEMBER  1969 

STATEMENT  #2  UNCLASSIFIED 
This  document  is  subject  to  special  export 
controls  and  each  transmittal  to  foreign 
governments  or  foreign  nationals  may  be  made 
only  with  prior  approval  of  Dept,  of  Army, 

Fort  Qetrick,  ATTN:  Technical  Release  Branch/ 

TID,  Frederick,  Maryland  21/01 

DEPARTMENT  OF  THE  ARMY 
Fort  Detrick 
Frederick,  Maryland 


Reproduction  of  this  publication  in  whole  or  in 
part  is  prohibited  except  with  permission  of  the 
Commanding  Officer,  Fort  Detrick,  ATTN:  Technical 
Releases  Branch,  Technical  Information  Division, 
Fort  Detrick,  Frederick,  Maryland,  21701.  However, 
DDC  is  authorized  to  reproduce  the  publication  for 
United  States  Government  purposes. 


DDC  AVAILABILITY  NOTICES 


Qualified  requesters  may  obtain  copies  of  this 
publication  from  DDC. 

Foreign  announcement  and  dissemination  of  this 
publication  by  DDC  is  not  authorized. 

Release  or  announcement  to  the  public  is  not 
authorized. 


DISPOSITION  INSTRUCTIONS 


Destroy  this  publication  when  it  is  no  longer 
needed.  Do  not  return  it  to  the  originator. 


The  findings  in  this  publication  are  not  to  be 
construed  as  an  official  Department  of  the  Army 
position,  unless  so  designated  by  other  authorized 
documents. 


CttSJIW  Hr 


PST! 


w.-rrt  secuo*  □ 
SIlfF  SECT10H 

■i  .*« 


USTfllliniW'IrtlUWllTf  SMES 

(1ST.  hilt  Ui  »  SfcCIAl 


DEPARTMENT  OF  THE  ARMY 
ForC  De trick 

Frederick,  Maryland  21701 


TECHNICAL  MANUSCRIPT  555 


A  PLAQUE  ASSAY  FOR  COXIELLA  BURNETII 


Joseph  E.  McDade 
Peter  J,  Gerone 


Virus  &  Rickettsia  Division 
BIOLOGICAL  SCIENCES  LABORATORIES 

Project  1B562602A059  September  1969 


1 


H 

■m 


% 

"4f 


i 


i 

i 

•t 


In  conducting  the  research  described  in  this  report,  the 
investigators  adhered  to  the  "Guide  for  Laboratory  Animal 
Facilities  and  Care,"  as  promulgated  by  the  Committee  on 
the  Guide  for  Laboratory  Animal  Facilities  and  Care  of  the 
Institute  of  Laboratory  Animal  Resources,  National  Academy 
of  Sciences-National  Research  Council. 
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ABSTRACT 


The  plaque  assay  system  developed  in  this  laboratory 
for  the  typhus,  spotted  fever,  and  scrub  typhus  groups  of 
rickettsiae  is  also  appropriate  for  Coxiella  burnetii . 
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In  several  recent  reports,1-3  we  demonstrated  that  a  convenient  and 
sensitive  plaque  assay  system  had  been  developed  for  the  typhus,  spotted 
fever,  and  scrub  typhus  groups  of  rickettaiae.  We  now  report  that  this 
same  plaque  assay  procedure  has  been  successfully  employed  with  Coxiella 
burnetii . 


The  organism  used  in  this  study,  the  AD  strain  of  C.  burnetii,  was 
originally  isolated  from  raw  milk  in  California  in  1948.4  Our  working 
seed  consisted  of  107,  yolk  sac  suspensions,  prepared  in  brain  heart 
infusion  broth  (BHIB),  of  the  10th  yolk  sac  passage  of  this  strain. 

The  plaque  assay  procedure  used  in  this  study  was  the  Bame  procedure 
described  in  more  detail  in  earlier  reports.8'3  IVenty-four-hour  chick 
embryo  primary  monolayers  in  30-ol  plastic  tissue  culture  bottles  were 
infected  for  15  minutes  with  serial  tenfold  dilutions  (in  BHIB)  of  C. 
burnetii .  The  infected  monolayers  were  then  covered  with  5  ml  of  an 
overlay  of  medium  199  (5%  calf  serum)  containing  agarose  at  a  final 
concentration  of  0.5%.  The  monolayers  were  incubated  in  a  closed  system 
at  32  C  for  8  to  11  days.  Plaques  were  stained  by  adding  an  overlay 
containing  neutral  red  as  described  earlier.8 

The  plaque  morphology  of  the  AD  strain  of  C.  burnetii  is  shown  in 
Figure  1.  This  strain  produces  small  (approximately  1  mm),  somewhat 
indistinct  plaques,  which  are  morphologically  similar  to  plaques  formed 
by  typhus  and  scrub  typhus  rickettsiae.1 ,a  Although  plaques  produced  by 
C.  burnecii  are  small,  plaque  counts  are  easily  determined. 

Studies  were  initiated  to  compare  the  plaque  titer  with  the  50% 
infectious  dose  (ID5r)  in  mice.5  Groups  of  eight  16-  to  18-g  male 
Swiss  mice  (Fort  Detrick  strain)  were  injected  IP  with  0.1  ml  of  serial 
tenfold  dilutions  of  C,  burnetii  suspensions  in  BHIB  ranging  from  10"^ 
through  10-1^.  Twenty-two  days  later  the  animals  were  bled  and  the 
complement-fixation  titers  of  the  sera  were  determined  using  commercially 
prepared  (Lederle)  Nine  Mile  strain  of  C.  burnetii  as  antigen.  Sera 
having  a  comp’ement-fixation  titer  of  1:8  or  greater  were  considered 
positive.  The  ID^  was  then  computed  by  the  Spearman-K&'rber  method  of 
calculation.  The  plaque  titers  of  three  ampoules  from  the  same  seed 
pool  were  determined  in  parallel  with  the  IDM  determination, 

A  comparison  of  the  mouse  IDjc  with  the  plaque  titer  demonstrated  that 
the  IDW  assay  is  more  sensitive  for  C.  burnetii  than  the  plaque  titration 
procedure.  The  seed  pool  had  a  mouse  ID$o  titer  of  9.75  logt^ml  and  an 
average  plaque  titer  of  8.u  log10/ml.  There  was  less  than  one- tenth  log 
difference  among  the  plaque  titers  of  the  three  ampoules  tested. 


*  This  report  should  not  be  used  as  a  literature  citation  in  material  to  be 
published  in  the  open  literature.  Readers  interested  in  referencing  the 
information  contained  herein  should  contact  the  senior  author  to  ascertain 
when  and  where  it  may  appear  in  citable  form. 
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FIGURE  1.  Plaques  Formed  by  Co^iella  burnetii 
on  ChicV  Embryo  Primary  Monolayers. 

From  left  to  right,  10"^,  and  10“7  dilutions 
of  inoculum. 
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Although  the  plaque  assay  procedure  fox  C.  burnetii  Is  somewhat  less 
sensitive  than  the  1DK  assay,  it  offers  none  advantages.  The  plaque  assay 
is  faster  (10  days  compared  with  22),  far  less  laborious,  much  more 
economical,  and  provides  the  opportunity  to  Isolate  organisms  from  a 
single  focus  of  infection.  For  many  experimental  purposes  these  advantages 
may  offset  the  reduced  sensitivity  of  the  system. 

The  results  of  these  and  previous  tests1-9  indicate  that  the  plaque 
assay  system  developed  in  this  laboratory  is  a  sensitive  titration  pro¬ 
cedure  for  diverse  types  of  rickettslae.  We  have  been  sue  .ssful  in 
obtaining  plaques  with  representative  species  of  each  of  the  four  groups 
of  these  organisms.  Moreover,  we  have  not  found  any  rickettslae  that  we 
have  not  been  able  to  plaque.  These  findings  demonstrate  that  this  assay 
may  be  appropriate  for  all  rickettslae,  and  should  facilitate  studies  of 
these  organisms. 

We  are  unable  to  explain  why  this  procedure  has  been  successful  where 
others  have  failed.  In  a  few  preliminary  studies  we  varied  several  pro¬ 
cedures  in  the  assay,  but  no  single  factor  could  be  identified  as  the  key 
to  the  success  or  failure  of  the  procedure.  Further  studies  are  necessary 
to  elucidate  the  critical  steps  in  this  plaque  assay  procedure. 
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